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(54) Microscope system equipped with an electron microscope and a scanning probe 
microscope 



(57) The present invention is to provide a micro- 
scopic system by which a simultaneous observation at 
an ultra high vacuum condition by an electron micro- 
scope and by a scanning probe microscope is possible 
in an ultra high vacuum electron microscope chamber 9 
equipped with an observation stage 3, to which an ultra 
high vacuum chamber 1 for a scanning probe micro- 
scope equipping with a scanning probe microscope 
holder 2 in which scanning probe microscope is con- 
tained and a specimen treatment chamber 5 possess- 
ing a specimen holder 4 on which a specimen is held 
are connected. Said each chamber of microscopic sys- 
tem can be separately exhausted to the ultra high vac- 
uum level and the specimen holder and the scanning 
probe microscope holder can voluntarily be fixed to said 
observation stage and be removed from said observa- 
tion stage. 
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Description 

BACK GROUND OF THE INVENTION 

[0001 ] The present invention relates to a microscopic 5 
system which can combine an electron microscope and 
a scanning probe microscope, especially a scanning 
tunneling microscope, and by said microscopic system 
it becomes possible to make a simultaneous observa- 
tion of a specimen by mentioned two different types of io 
microscope in ultra high vacuum condition. 

DESCRIPTION OF THE PRIOR ART 

[0002] In general, as a method to install a scanning is 
tunneling microscope (hereinafter, shortened to STM), 
the method disclosed in Ultra microscopy 48 (1993) 
433-444 is well-known. 

[0003] The conventional microscopic system which 
observe a specimen simultaneously by electron micro- 20 
scope and scanning tunneling microscope is shown in 
FIG.2. As clearly understood from FIG. 2, the system 
has a construction being characterized by equipping 
with a specimen holder H and a scanning tunneling 
microscope M in one body in a cylindrical electron 25 
microscope holder 17 equipping with a window which 
make an electronic beam pass through (WD1) and a 
window which picks up an electronic beam from a spec- 
imen (WD2) to be observed. And the said microscopic 
system is also characterized to be attached to an ade- 30 
quate holding means to insert it in and to take off it from 
the vacuum chamber. For the observation of a speci- 
men by said two microscopes, after the specimen to be 
observed SA is set to the specimen holder H, said 
microscopic system is inserted into a vacuum chamber 35 
and fixed, then the specimen and probe 12 of the scan- 
ning tunneling microscope are cleaned up by vacuum- 
ing the inside of the chamber. However, from the view 
point of the structural feature of this system, an obser- 
vation of the specimen which has a clean surface is dif- 40 
ficult because the specimen is exposed to the 
atmosphere. Further in this system, since the cleaning 
up of the probe of the scanning tunneling microscope 
and the specimen are carried out at same time, it is dif- 
ficult to clean up both two to the desired clean level . And 45 
further it is very difficult to obtain an ultra high vacuum 
condition. 

[0004] In FIG.2, the inspection method of the surface 
of the specimen by said microscopic system is illus- 
trated as follows. That is, the accelerated electronic so 
beam S is irradiated to the surface of specimen through 
the window WD1 , the reflected electric beam R from the 
surface of specimen is took out from the window WD2 
and the surface of specimen is observed, meanwhile 
the scanning tunneling microscope scans the surface of 55 
the specimen by means of probe 1 2 and inspect the sur- 
face of specimen by observing a tunneling electric cur- 
rent. 



[0005] In general, for the observation of a specimen by 
an electron microscope and a scanning probe micro- 
scope (hereinafter shortened to SPM) represented by a 
scanning tunneling microscope, it is required to keep 
high vacuum condition to protect the contamination of 
the surface of specimen. Further, the probe of scanning 
probe microscope should be always kept clean. To 
obtain an accuracy scanning probe microscopic image, 
it is necessary to satisfy the above mentioned two 
items. Meanwhile, the cleaning conditions which are set 
up for a probe of scanning probe microscope and for a 
specimen are different, and if it is necessary to unify the 
condition, the starting materials of a probe and a kind of 
specimen must be restricted. Further, as illustrated in 
the description of the prior art, when considering a case 
in which a probe and a specimen are combined in one 
body, the surface of the specimen is contaminated at 
the cleaning process of the probe, and on the contrary 
the probe is contaminated at the cleaning process of the 
specimen. Therefore, it is necessary for both specimen 
and probe to be cleaned up at the best condition of 
each, to be maintained at said condition and to be able 
to be took out in the atmosphere separately for 
exchanging. 

[0006] As an example of the scanning probe micro- 
scope except a scanning tunneling microscope, an 
Atomic Force Microscope (AFM), a Scanning Near- 
Field Optical Microscope (SNOM), a Scanning Friction 
Force Microscope (FFM), a Scanning Surface Potential 
Microscope (SSPM), a Scanning Near-Field Atomic 
Force Microscope (SNOAM) and a scanning Near-Field 
Fluorescence Spectroscopy (SNFS) can be mentioned. 
The theory of these microscopes and construction are 
well-known. The description referring to the scanning 
tunneling microscope in this specification and drawings 
can be applied to the ordinary scanning probe micro- 
scope and above mentioned other kind of scanning 
probe microscope. Therefore, the illustration of the 
drawing referring the scanning tunneling microscope 
must be understood to be related to the ordinary scan- 
ning probe microscope and above mentioned other 
scanning probe microscope. 

SUMMARY OF THE INVENTION 

[0007] The inventors of this invention have combined 
an electron microscope and a scanning probe micro- 
scope so as to make a simultaneous observation by 
said two different type microscope possible, and con- 
duced a study to develop a method to clean up a speci- 
men and a probe of the scanning probe microscope 
under the adequate conditions for each objects to be 
cleaned up even if the condition for cleaning of them are 
different, and accomplished the present invention based 
on the following knowledge. That is, by connecting inde- 
pendently to an ultra high vacuum electron microscope 
chamber an ultra high vacuum chamber to which a 
scanning probe microscope (held to SPM holder) can 
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be inserted and took out and an ultra high vacuum 
chamber to which a specimen can be inserted and took 
out, make it possible to clean up the scanning probe 
microscope and the specimen separately by different 
conditions. 5 
[0008] The object of the present invention is to provide 
a microscopic system by which a simultaneous obser- 
vation by an electron microscope and by a scanning 
probe microscope under ultra high vacuum condition is 
possible, and the cleaning of a specimen and a probe by 10 
different adequate condition is possible while the cham- 
ber of an ultra high vacuum electron microscope is 
maintained at ultra high vacuum observation condition, 
further a specimen and a probe can be changed sepa- 
rately. 15 
[0009] The invention of claim 1 of this invention is a 
microscopic system by which the simultaneous obser- 
vation at an ultra high vacuum condition by an electron 
microscope and by a scanning probe microscope is 
possible, by connecting a specimen treament chamber 20 
5 equipping with a specimen holder 4 on which a speci- 
men is held and an ultra high vacuum chamber 1 for a 
scanning probe microscope equipping with a scanning 
probe microscope holder 2 in which scanning probe 
microscope (SPM) is contained to an ultra high vacuum 25 
electron microscope chamber 9 equipping with an 
observation stage 3, wherein said observation stage 3 
is set up to fix said specimen holder 4 on which a spec- 
imen is held which is took out from said specimen treat- 
ment chamber 5 and said scanning probe microscope 30 
holder 2 in which scanning probe microscope (SPM) is 
contained which is took out from said ultra high vacuum 
chamber 1 for a scanning probe microscope to the 
observing position of the main body of the scanning 
probe microscope and equips with a structural function 35 
to irradiate an electronic beam for the observation by 
the electron microscope to the specimen held on said 
specimen holder and to take out an electronic beam 
from said specimen, and said ultra high vacuum cham- 
ber 1 for a scanning probe microscope and the speci- 40 
men treatment chamber 5 are separately equipping with 
a means to transfer and to fix the scanning probe micro- 
scope holder 2 and the specimen holder 4 to said obser- 
vation stage 3 further to remove them from said 
observation stage and take out from the ultra high vac- 45 
uum electron microscope chamber 9. The invention of 
claim 2 is characterized as the scanning probe micro- 
scope is a scanning tunneling microscope, further the 
invention of claim 3 is the microscopic system of claim 
1 , wherein the means to transfer and to fix the scanning so 
probe microscope holder 2 and the specimen holder 4 
to the ultra high vacuum electron microscope chamber 
9 and to remove them from there are a transfer rod (TR1 
and TR2) which has a mechanism to maintain the 
holder. 55 
[001 0] To the specimen treatment chamber 5, the load 
lock chamber 8 (LLC) which combined so as to take out 
the specimen holder 4 from said specimen treatment 
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chamber maintaining the inside vacuum condition for 
the exchange of specimen can be preferably connected. 
Further, to the specimen treatment chamber 5, the 
transfer rod (TR2) and the transfer rod (TR3) can be 
preferably set up. Wherein the transfer rod (TR2) is to 
insert the specimen holder 4 into the ultra high vacuum 
electron microscope chamber 9, and to transfer the 
specimen holder 4 from the taking out position of the 
ultra high vacuum electron microscope chamber to the 
position of said specimen treatment chamber 5 and to 
transfer said specimen holder to the reverse direction, 
while a transfer rod (TR3) is to transfer the specimen 
holder from the specimen treatment chamber to said 
load lock chamber and to transfer said specimen holder 
to the reverse direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

FIG. 1 is a schematic diagram illustrating a macro- 
scopic system of this invention which combines an 
electron microscope and a scanning probe micro- 
scope or a scanning tunneling microscope to make 
a simultaneous observation by mentioned micro- 
scopes possible under an ultra high vacuum condi- 
tion. 

FIG.2 is a schematic diagram illustrating a macro- 
scopic system which combines a conventional elec- 
tron microscope and a scanning tunneling 
microscope which makes a simultaneous observa- 
tion possible. 

FIG.3 is a schematic illustration of grasping struc- 
ture of SPM or STM holder and transfer rod TR1 of 
said holder 

FIG.4 is a schematic illustration of the structure 
combining the observing stage 3 with SPM or STM 
holder 2 and the specimen holder 4. 
FIG. 5-1 is a sectional view of the holder 2 of SPM or 
STM unit which is cut at the surface including 
center line. 

FIG.5-2 is a side view of SPM or STM unit from the 
probe 12 side. 

FIG.6-1 is a schematic illustration of the electron 
beam for electron microscope and the probe of 
STM closed to the specimen. 
FIG.6-2 is an enlarged view of FIG.6-1. 
FIG. 7 is a STM image which is obtained by scan- 
ning the specimen as to obtain 256 observing 
points to X direction and 256 observing points to Y 
direction. 

FIG. 8 is a picture of electron microscope image of 
the specimen just before the STM observation of 
FIG. 7 observed by probe 12 of STM 
FIG.9 is an electron microscope observation picture 
of the probe scanning to X direction. 

[0012] In the drawings, each numerical number and 
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mark indicates; 

1 . Chamber for a scanning probe or a scanning tun- 
neling microscope (SPM or STM) 

2. Holder for a scanning probe or a scanning tun- s 
neling microscope (SPM or STM) 

3. Stage for observation 

4. Specimen holder 

5. Specimen treatment chamber 

6. Ultra high vacuum exhausting system for SPM or io 
STM chamber 1 

6'. Ultra high vacuum exhausting system for speci- 
men treatment chamber 5 
6". Ultra high vacuum exhausting system for elec- 
tron microscope chamber 9 is 
7,10,11. valve 

8. Load lock chamber (LLC) 

9. Electron microscope chamber 

12. Probe 

1 3. Cylindrical part of SPM or STM holder 20 

14. Wing (SPM or STM holder) 

1 5. Entrance (observing stage) 

1 6. Leaf spring (observing stage) 

1 7. Electron microscope holder 

18. Notch 25 

19. Specimen holder projection 

20. Opening for electron beam 

21. Driving table 
WD : Window 

GA : Groove part 30 

H : Specimen arranging part 

M : Scanning tunneling microscope 

RR : Ruby rod 

TR1 : Transfer rod for SPM or STM holder 

TR2 : Transfer rod for specimen holder 35 

TR3 : Transfer rod for load lock chamber 

TR4 : Transfer rod for lifting specimen holder 

PJ : Projection (SPM or STM holder) 

TH : Tip holding part (SPM or STM holder) 

SIP : Sputter ion pump 40 

TMP : Turbo-molecular pump 

RP : Rotary pump 

TSP : Titanium sublimation pump 

SPZT : Scanning piezo element 

MPZT : Piezo element for inertia driving 45 

CW : Counter weight 

S : Electron beam for the observation 

R : Reflected electron beam 

SA : Specimen to be observed 

CS : Press coil spring so 

e'\ Observing electron beam 

DETAILED DESCRIPTION OF THE INVENTION 

[001 3] Hereinafter the structural feature of the present 55 
invention will be fully described and illustrated in the 
accompanying drawings. In the illustration, the case 
which uses a scanning tunneling microscope repre- 
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sented by a scanning probe microscope is mentioned. 
The theory illustrated below can be applied to the differ- 
ent type scanning probe microscope. 
[001 4] The ultra high vacuum chamber for a scanning 
tunneling microscope (STM chamber 1) is set up to the 
ultra high vacuum electron microscope chamber (elec- 
tron microscope chamber 9), after the probe 12 of STM 
contained in STM holder 2 is cleaned up by vacuuming 
the inside of said STM chamber 1 to an ultra high vac- 
uum level, said STM holder 2 is transfen-ed to electron 
microscope chamber 9 by means of the transfer rod 
(TR1) for STM holder and said STM holder 2 is set up to 
the observation stage 3. Further, the specimen is held 
to the specimen holder 4 located in the specimen treat- 
ment chamber 5 which is set up to electron microscope 
chamber 9 and cleaned up by vacuuming the inside of 
said specimen treatment chamber 5, then transferred by 
means of the transfer rod (TR2) and set up to the obser- 
vation stage 3 likewize STM holder 2. 
[0015] Electron microscope chamber 9 and STM 
chamber 1 are connected holding a valve 7 (gate valve) 
between, further, electron microscope chamber 9 and 
specimen treatment chamber 5 are connected holding a 
valve 10 between. STM holder 2 and specimen holder 4 
can pass through these valve 7 and 10, and these 
valves must have enough ability to maintain the ultra 
high vacuum condition of electron microscope chamber 
9. 

[001 6] To the STM chamber 1 , the ultra high vacuum 
exhausting system 6 composed by a rotary pump (RP), 
a turbo molecular pump (TMP) and a sputter ion pump 
(SIP) and a transfer rod (TR1) which insert the STM 
holder 2 into the electron microscope chamber 9 and 
transfer it from there are set up. The specimen treat- 
ment chamber 5 is also equipped with an ultra high vac- 
uum exhausting system 6' composed by a rotary pump 
(RP), a turbo molecular pump (TMP), a sputter ion 
pump (SIP) and a titanium sublimation pump (TSP), and 
a transfer rod (TR2) of the specimen holder 4 which 
insert the specimen holder 4 into the electron micro- 
scope chamber 9 and transfer it from there. Further, at 
the bottom of specimen treatment chamber 5, a transfer 
rod (TR4) which moves up and down the specimen 
holder 4 is connected holding a valve 1 1 between and 
the load lock chamber 8 (LLC) which make it possible to 
insert the specimen holder 4 into or take out it from the 
specimen treatment chamber 5 and a transfer rod (TR3) 
for the load lock chamber 8 (LLC) to insert and take out 
the specimen holder 4. 

[0017] To the electron treatment chamber 9, an ultra 
high vacuum exhausting system 6" composed by a 
sputter ion pump (SIP) and a titanium sublimation pump 
(TSP) and an observation stage 3 to fix the specimen 
holder 4 and the STM holder to the observation position 
are set up. 

[001 8] As shown in Figure 3, the spearhead of transfer 
rod (TR1) has a structural feature to maintain the STM 
holder 2 by grasping the projections (PJ) equipped at 
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the both side of tip holding part (TH, refer to Figure 4) of 
STM holder 2. At the spearhead of TR1, a groove part 
(GA) in which PJ is put is equipped, and TH which is 
stuck into TR1 pushes a press coil spring CS located at 
the spearhead of TR1 (in the drawing, this part is illus- 
trated by perspective view to show the correlation 
between CS and TH), and this press coil spring pushes 
back said TH part by a repulsing power. Consequently 
said PJ part is oppressed to said groove part (GA). 
[001 9] STM holder 2 which is maintained and trans- 
ferred as illustrated above equips with a tip holding part 
TH, a cylindrical part 13 and wings 14 projected to the 
both side of the cylindrical part. Said cylindrical part 13 
is inserted into the entrance 15 dug in the observation 
stage 3 as to said wings 14 makes touch to the surface 
to which said entrance is dug. After the wings 14 
touches to the surface of the entrance for said cylindri- 
cal part, STM holder 2 is rotated by rotating TR1, and 
said wings 14 are slipped in under leaf springs 16 
equipped on the surface of observation stage 3 where 
said entrance is dug and are fixed by being oppressed 
by said leaf springs. 

[0020] On the whole, the shape of specimen holder 4 
is flat which comprises a specimen holder projection 19 
to maintain it at the spearhead of TR2, and at the oppo- 
site side of 1 9 a notch part 1 8 to which a specimen is set 
up . And the specimen holder 4 is transferred by means 
of said TR2 and fixed to the observation stage 3 which 
is located at the position which the specimen faced to 
probe 12 of STM. Meanwhile, the structure of a speci- 
men holder is not intended to be restricted to the above 
mentioned structure for maintaining the specimen to be 
observed as long as the simultaneous observation by a 
scanning tunneling microscope and an electron micro- 
scope is possible. 

[0021] In a case of a transmission electron micro- 
scope, an electron beam for the observation is radiated 
from the upper portion of electron microscope chamber 
9, transmits a specimen SA set up to the notch part 18 
of said specimen holder 4, passes through an opening 
20 for an electron beam and picked out on a fluorescent 
screen (not shown in drawings) equipped at the lower 
part of electron microscope chamber. 
[0022] In a case of a refracting electron microscope, a 
refracting electron beam can be pick up from the open- 
ing 20 for an electron beam same as to said transmis- 
sion electron microscope by slightly changing a 
radiation angle of an observation electron beam against 
the specimen. 

[0023] A structural feature of a scanning tunneling 
microscope and a holder will be apparently understood 
from the following illustration in connection with the 
accompanying drawings. FIG.5-1 is a cross sectional 
view of STM and STM holder (STM unit) by a vertical 
line including a center line of a cylindrical part 13, and 
FIG.5-2 is a side view of STM unit from probe 12. SPZT 
is a scanning piezo element which scans the probe 12 
to X, Y and Z axis direction. An inertia driving piezo 



MPZT is an element to locate approximately the probe 
12 closely to the observation position of the specimen, 
while counter weight CW is to act to generate an effec- 
tive power to move a driving table on which said two 
5 piezo elements are set up to the right and left direction 
by vibration when electron voltage is charged to the 
inertia driving piezo element 

[0024] As clearly shown in FIG.5-2, the driving table 
21 is arranged on two ruby rods RR which are set up to 

10 STM holder. One brim of said driving table which con- 
tacts to a ruby rod is a surface on which a V groove is 
engraved and another brim which contacts to another 
ruby rod is a flat surface, and in this case, the V groove 
acts as a guide to move the driving table along with the 

15 ruby rod, while the flat brim acts to support the driving 
table smoothly 

[0025] Said each piezo element is elastic correspond- 
ing with the height of electric voltage charged to the 
both ends of one crystalline direction, therefore the 

20 probe attached to the spearhead can be moved by 
accuracy of 0.01 nm level. Further, since the resolving 
power of a microscope is decided by the accuracy of 
spearhead of probe, the spearhead of probe is proc- 
essed sharply from both mechanical and chemical view 

25 point and the composing material must be a material 
which can endure to a severe condition. Gold, tungsten 
or platinum can be used as the starting material of the 
probe. The positioning of probe is carried out automati- 
cally by a computer control system which possesses an 

30 apparatus to measure the tunneling current. 

DETAILED DESCRIPTION OF THE EXAMPLE 

[0026] The present invention will be further illustrated 
35 in the following Example and accompanied drawings, 
however it is to be understood that the invention is not 
intended to be limited to the Example and accompanied 
drawings. 

40 EXAMPLE 

[0027] Electron microscope chamber 9 is ultra highly 
vacuumed (2 x 10"^ Pa) by means of ultra high vacuum 
exhausting system 6". STM contained in STM holder 2 

45 is cleaned up in STM chamber 1 inside of which is ultra 
highly vacuumed (8 x 1 0'^ Pa) by means of ultra high 
vacuum exhausting system 6, then transferred to an 
observation stage 3 in electron microscope chamber 9 
through valve 7 by TR1 and fixed. Electric voltage to be 

50 charged to a piezo element which controls X, Y and Z 
axes of STM is supplied by electric cords (not shown in 
drawings) which extends along with the transportation 
of STM holder 2 through valve 7. 
[0028] Electric voltage-transferring distance charac- 

55 teristic of said element is 200 nm/1 50V to X, Y direction 
and 600 nm/1 50V to Z direction. 
[0029] The specimen to be observed composed by 
gold vacuum evaporated copper line of 0.2 mm is set up 
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to the notch part 18 of specimen holder 4, and ultra 
highly vacuumed (2 x 10"^ Pa) by means of ultra high 
vacuum exhausting system 6' and cleaned up, then 
transferred and fixed to the observation stage 3 in elec- 
tron microscope chamber 9 through valve 10 by TR2. 5 
[0030] Further, an observation electron beam (200 
KV) by electron microscope is radiated to said speci- 
men simultaneously with observation of said STM and 
the electron beam that have passed through the speci- 
men is picked out on a fluorescent screen (not shown in 10 
drawings) and observed. The state of said phenomenon 
is illustrated in FIG.6-1 and FIG.6-2 which is a partial 
enlarged view of FIG.6-1 . The spearhead of probe 12 of 
STM is closed to the observing position for the speci- 
men which is the vacuum evaporated striped grown 15 
gold and an observation electron beam e~ by electron 
microscope is radiated and passed through the speci- 
men and picked out on a fluorescent screen. Simultane- 
ously, the state of probe 12 of STM can be observed by 
said electron beam. FIG.7 is a STM image which is 20 
obtained by scanning the specimen as to obtain 256 
observing points to X direction and 256 observing 
points to Y direction. Said STM image is obtained by 
charging bias voltage of -0.05 V, scanning probe 12 so 
as to make flow a constant tunneling current of 1 nA, 25 
that is, obtained by scanning probe 12 keeping the dis- 
tance between probe 12 and specimen surface con- 
stant, and can be said as the surface observation image 
of the specimen. FIG.8 is a picture of electron micro- 
scope image of the specimen just before the STM 30 
observation of FIG.7 observed by probe 12 of STM by 
feeding back the scanning observing condition by a tun- 
neling current to control the observing condition to said 
scanning observing condition (Vs = -0.05V, probe tun- 
neling current = 1 nA). In this picture TIP is a spearhead 35 
of the probe. And, FIG.9 is a picture of electron micro- 
scope image of one direction of FIG.7 which observes 
the motion of probe scanning for instance to X direction, 
while (a) is a picture of just after scanning and 6 speci- 
mens are sampled by every 0.2 seconds. 40 
[0031] Since the microscopic system of this invention 
is possible to vacuum each chamber to ultra high vac- 
uum level independently it is possible to select the best 
cleaning up condition fitted to a specimen and to a 
probe, and also possible to change a specimen and a 45 
probe maintaining the ultra high vacuum condition of 
other chamber, especially electron microscope cham- 
ber 9. Further, a specimen and a probe are not exposed 
to the atmosphere at an unnecessary case. 

50 

Claims 

1 . A microscopic system by which the simultaneous 

observation at an ultra high vacuum condition by an 
electron microscope and by a scanning probe 55 
microscope is possible, by connecting a specimen 
treatment chamber 5 equipping with a specimen 
holder 4 on which a specimen is held and an ultra 



10 

high vacuum chamber 1 for a scanning probe 
microscope equipping with a scanning probe micro- 
scope holder 2 in which scanning probe micro- 
scope is contained to an ultra high vacuum electron 
microscope chamber 9 equipping with an observa- 
tion stage 3, wherein, said observation stage 3 is 
set up to fix said specimen holder 4 on which a 
specimen is held which is took out from said speci- 
men treatment chamber 5 and said scanning probe 
microscope holder 2 in which scanning probe 
microscope is contained which is took out from said 
ultra high vacuum chamber 1 for a scanning probe 
microscope to the observing position of the main 
body of the scanning probe microscope and equips 
with a structural function to irradiate an electronic 
beam for the observation by the electron micro- 
scope to the specimen held on said specimen 
holder and to take out an electronic beam from said 
specimen, said ultra high vacuum chamber 1 for a 
scanning probe microscope and the specimen 
treatment chamber 5 are separately equipping with 
a means to transfer and to fix the scanning probe 
microscope holder 2 and the specimen holder 4 to 
said observation stage 3 further to remove them 
from said observation stage and take out from the 
ultra high vacuum electron microscope chamber 9. 

2, The microscopic system of claim 1, wherein the 
scanning probe microscope is a scanning tunneling 
microscope. 

3. The microscopic system of claim 1 by which the 
simultaneous observation at an ultra high vacuum 
condition by an electron microscope and by a scan- 
ning probe microscope is possible, wherein the 
means to transfer and to fix the scanning probe 
microscope holder 2 and the specimen holder 4 to 
the ultra high vacuum electron microscope cham- 
ber 9 and to remove them from there, are transfer 
rods TR1 and TR2 which have a mechanism to 
maintain the holder. 
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